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In the past century, vaccinologists have attempted to mimic the pathogens in their immune-enhancing capacity and thus to 
induce danger signals. This led to the development of life-saving vaccines based on live attenuated viruses and bacteria as well 

as toxoids. In keeping with the same dogma of mimicking pathogens’ danger signals in host cells, intense research in vaccine 
adjuvant discovery has focused on toll like receptors, mutant toxins and viral and bacterial vectors. However, recent evidence 
suggests that nutritive components such as vitamins and a subclass of polyphenols also possess immunomodulating properties 
without the potential toxic side effects of mimicking danger signals in traditional adjuvant research. We have designed a chemically 
well-defined and GMP-manufacturable Nutritive Immune-enhancing Delivery System (NIDS) composed of combination of 
select vitamins, and a plant based polyphenol in various delivery systems including organic and inorganic pharmaceutically 
acceptable carriers. We have generated impressive and significant enhancement of both local and systemic immune responses in 
a mouse model following mucosal and systemic vaccinations with NIDS and compared the responses to vaccinations with other 
licensed or in development vaccine adjuvants and delivery systems. This approach promises to open a new era in the design and 
development of safe and effective vaccines.
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